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ROBLEM TO BE SOLVED: To improve transient performance of an 
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OLUTION: In an engine having electromagnetically driven intake and 
xhaust valve, the fundamental value IVCo of the closing timing of the 
itake valve is calculated according to a target air amount QA (S1-S3). 
fter the closing timing EVC of the exhaust valve, the opening timing IVO 
f the intake valve, and the opening timing EVO of the exhaust valve are 
alculated, limit treatment is effected on A EVC, A IVO, and A EVO by A 
lax (S4 and S5), and after the IVC is corrected by an internal part EGR 
mount and set, IVO, IVC, EVO, and EVC are controlled. This constitution 
ecreases the change speed of a valve timing except an intake valve 
losing timing to a value lower than the change speed of an intake valve 
losing timing and improves torque performance at a transient time. 
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NOTICES * 

ipan Patent Office is not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



'laim(s)] 

✓laim 1] The control unit of the good change valve characterized by setting the change speed of the open time of an 
let valve, the open time of an exhaust valve, and closed time as a value smaller than the change speed of the closed 
ne of an inlet valve in the control unit of the good change valve which can carry out adjustable control of the 
>ening-and-closing time of the ** and the exhaust valve of an engine arbitrarily. 

"laim 2] The control unit of the good change valve according to claim 1 characterized by preparing a upper limit in 
e change speed of the open time of an inlet valve, the open time of an exhaust valve, and closed time. 
:iaim 3] The control unit of the good change valve according to claim 1 characterized by making smaller than the 
)per limit of the change speed prepared at the closed time of an inlet valve the upper limit prepared in the change 
>eed of the open time of an inlet valve, the open time of an exhaust valve, and closed time. 

"laim 4] The control unit of the good change valve according to claim 1 characterized by making the open time of an 
let valve, the open time of an exhaust valve, and the equalization degree of closed time calculation larger than inlet- 
ilve close time. 



translation done.] 
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IT AILED DESCRIPTION 



etailed Description of the Invention] 

^technical field to which invention belongs] this invention -- electromagnetism - it is related with the control unit 
lich adjusts the torque of the good change valve engine equipped with ** and the exhaust valve which can carry out 
justable control of the opening-and-closing stages, such as a drive formula, arbitrarily 

escription of the Prior Art] although an inhalation air content is controlled by opening of a throttle valve with the 
gine of the general former - recent years and electromagnetism - it has ** and the exhaust valve of a drive formula, 
d what mainly controlled the inhalation air content by control of the closed stage of an inlet valve is proposed (refer 
JP 10-37727, A) . 

303] It is controllable by controlling by inhalation air-content control of this kind the amount of volume of the 
linder inhalation air according to the effective intake stroke determined by the closed stage of an inlet valve to the 
AP according to throttle-valve opening, when using together the MAP maintained by abbreviation atmospheric 
essure when it does not have a throttle valve, and a throttle valve to acquire the target air content according to 
mand torque. 

roblem(s) to be Solved by the Invention] However, it is necessary to bring a closed stage close to an inhalation-of-air 
.ttom dead point, and to increase an effective intake stroke, so that the inlet-valve close stage for acquiring a target air 
■ntent according to the amount of residual gas of a combustion chamber correctly changes and the amount of residual 
is increases. Therefore, the closed stage of an exhaust valve and the open stage of an inlet valve to determine the 
nount of residual gas are taken into consideration (also taking the open stage of an exhaust valve into consideration to 
curacy). It is required that the closed stage of an inlet valve should be computed. 

005] In this case, if each valve timing of ** and an exhaust valve is controlled equally For example, if the control of 
ose other than the closed stage of exhaust valves other than an inlet- valve close stage, the open stage of an inlet 
tlve and the closed stage of the inlet valve which includes the open stage of an exhaust valve further is performed 
ith sufficient responsibility from control of the closed stage of an inlet valve to change of the amount of residual gas 
he gap of the torque in a transient until the closed stage of an inlet valve is controlled by desired value became large, 
id might be unable to secure good operability. 

1006] For example, changing the open stage of an inlet valve, the closed stage of an exhaust valve, and also the open 
age of an exhaust valve, when performing control which increases an inhalation air content, maintaining the rate of 
i internal EGR uniformly Although control which delays the closed stage of an inlet valve will be performed to an 
icreased part of an inhalation air content in consideration of an increased part of the amount of internal EGRs (the 
nount of residual gas) If change of the closed stage of an inlet valve is overdue to change of the open stage of an inlet 
alve the closed stage of an exhaust valve, and the open stage of an exhaust valve, inhalation air contents will run 
lort to increase of the amount of residual gas, it will become insufficient [ torque ], and operability will fall greatly. 
)007] namely, the open stage of the inlet valve which determines the amount of internal EGRs (the amount of residual 
as) so that change of the amount of internal EGRs (the amount of residual gas) may be followed and the always 
ptimal air content (new ****) can be secured and the closed stage of an exhaust valve ~ it is necessary to make 
jsponsibility of control of the open stage of an exhaust valve further lower than the responsibility of closed stage 

ontrol of an inlet valve , . , , , , • 

3008] this invention was made paying attention to such a conventional technical problem, and aims at ottering the 
*** control unit of a good change valve with which the good transient performance was obtained by setting up 
ppropriately the responsibility of each valve timing of** and an exhaust valve. 
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leans for Solving the Problem] For this reason, invention concerning a claim 1 is characterized by setting the change 
eed of the open stage of an inlet valve, the open stage of an exhaust valve, and a closed stage as a value smaller than 
e change speed of the closed stage of an inlet valve in the control unit of the good change valve which can carry out 
Ijustable control of the opening-and-closing stage of the ** and the exhaust valve of an engine arbitrarily. 
010] If the desired value of the open stage of an inlet valve, the open stage of an exhaust valve, and a closed stage is 
langed, although the desired value of the closed stage of an inlet valve will also be changed according to the change 
the amount of residual gas according to this change according to invention concerning a claim 1, the change speed 
? the valve timing which participates in change of the amounts of residual gas other than an inlet-valve close stage is 
>ntrolled smaller than the change speed of the closed stage of an inlet valve. 

01 1] the control which follows change of the amount of residual gas and maintains a target air content to an optimum 
due by this -- it can carry out - an inhalation air-content system highly precise also to a transient ~ as a result, a 
rque control can be performed, a rapid torque change can be avoided, and good operability can be maintained 
012] Moreover, invention concerning a claim 2 is characterized by preparing a upper limit in the change speed of the 
>en stage of an inlet valve, the open stage of an exhaust valve, and a closed stage. 

■013] According to invention concerning a claim 2, the change speed of the open stage of an inlet valve, the open 
age of an exhaust valve, and a closed stage is regulated by the upper limit, and is controlled smaller than the change 
.eed of the closed stage of an inlet valve. 

,014] Moreover, invention concerning a claim 3 is characterized by making smaller than the upper limit ot the change 
.eed prepared at the closed stage of an inlet valve the upper limit prepared in the change speed of the open stage of an 
let valve, the open stage of an exhaust valve, and a closed stage. 

.015] According to invention concerning a claim 3, the change speed of the open stage of an inlet valve, the open 
age of an exhaust valve, and a closed stage is controlled smaller than the change speed of the closed stage of an inlet 
live by setting up the upper limit of these change speed smaller than the upper limit of the change speed of the closed 

age of an inlet valve. , . , ^ • , . , ^ 

•016] Moreover, invention concerning a claim 4 is characterized by making the open stage of an inlet valve, the open 
age of an exhaust valve, and the equalization degree of closed stage calculation larger than an inlet-valve close stage. 
•017] If equalization processing is performed to a control-objectives value in order to avoid the transitional change by 
e noise etc. according to invention concerning a claim 4, it will have delay in convergence to desired value, and the 
jlay of convergence to desired value will become large by making the equalization degree of calculation of the open 
age of an inlet valve, the open stage of an exhaust valve, and a closed stage larger than an inlet-valve close stage. 
1018] Thereby, change speed of the open stage of an inlet valve, the open stage of an exhaust valve, and a closed stage 
in be made smaller than the change speed of an inlet-valve close stage. 

Embodiments of the Invention] The gestalt of operation of this invention is explained below. Drawin g 1 is the system 
lart of the engine equipped with the control unit of a good change valve in which 1 operation gestalt of this invention 

)02o7an ignition plug 4 is surrounded in the combustion chamber 3 formed by the piston 2 of each cylinder of an 
igine 1 - as - electromagnetism ~ it has the inlet valve 5 and exhaust valve 6 of a drive formula 7 is an inhalation- 
f-air path and 8 is a flueway. . 
)021] the electromagnetism of an inlet valve 5 and an exhaust valve 6 - driving gear (a good change valve is 
instituted with ** and an exhaust valve) Basic structure is shown in drawing 2 . The plate-like needle 22 is attached 
i the valve stem 21 of a valve element 20, and this needle 22 is energized by the center valve position with springs 23 
id 24. this needle 22 bottom ~ the object for valve opening ~ electromagnetism - a coil 25 arranges ~ having - a top 
the object for valve closing - electromagnetism ~ the coil 26 is arranged 

)022] and before starting of an engine 1 ~ the object for these valve opening - electromagnetism - a coil 25 and the 
bject for valve closing ~ electromagnetism ~ the place where the coil 26 was energized by turns at, the needle 22 was 
;sonated at, and an amplitude became sufficiently large ~ one of electromagnetism - adsorption maintenance of the 
eedle 22 is carried out at a coil . . 

)023] the object for valve closing of the bottom which is adsorbing the needle 22 in case it is made to open trom valve 
losing after that - electromagnetism - after stopping the energization to a coil 26, a needle 22 is caudad moved by the 
tiergization force of a spring 23 - making - the object for lower valve opening - electromagnetism ~ this object for 
alve opening from a place that approached the coil 25 enough - electromagnetism - the lift of the valve element 20 is 
arried out, and it is made to open by energizing a coil 25 and adsorbing a needle 22 

)024] on the contrary, the object for valve opening of the bottom which is adsorbing the needle 22 in case the valve is 
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ade to close from valve opening — electromagnetism — after stopping the energization to a coil 25, a needle 22 is 
oved upwards by the energization force of a spring 24 — making ~ the object for upper valve closing — 
ectromagnetism — this object for valve closing from a place that approached the coil 26 enough — electromagnetism - 
the sheet section is sat and a valve element 20 is made to close by energizing a coil 26 and adsorbing a needle 22 
1025] It returns to drawing 1 and the electromagnetic fuel injection valve 9 is formed in the inhalation-of-air path 7 at 
e suction-port portion for every cylinder. In here, the operation of an inlet valve 5, an exhaust valve 6, a fuel injection 
live 9, and an ignition plug 4 is controlled by the control unit 10, synchronizing with engine rotation, a crank angle 
gnal is outputted to this control unit 10, and the crank angle sensor 1 1 which can detect an engine speed by this, and 
xelerator pedal sensor which detects accelerator opening (amount of trodding of accelerator pedal) 12 grade to the 
gnal is inputted into it. 

1026] And target torque is generated based on the service condition of engines, such as accelerator opening and an 
igine speed, and the target opening-and-closing stage of an inlet valve 5 and an exhaust valve 6 is set up so that it 
ay be controlled by the moderate amount of internal EGRs according to a service condition for exhaust air emission, 
jpecially NOx discharge reduction, and the opening-and-closing stage of an inlet valve 5 and an exhaust valve 6 is 
mtrolled so that this target opening-and-closing stage is obtained. 

)027] Moreover, based on the value detected by the various aforementioned sensors, an inhalation air content is 
stected and the fuel oil consumption from the aforementioned fuel injection valve 9 is controlled based on this 
halation air content. Below, the 1st operation gestalt of opening-and-closing stage control of ** and the exhaust valve 
mcerning this invention is explained in detail according to the flow chart of drawing 3 . 

>028] At Step 1, the engine speed detected by the accelerator opening and the crank angle sensor 1 1 which were 
stected by the accelerator pedal sensor 12 is read, and the operational status of an engine 1 is detected. 
>029] At Step 2, the target air content QA corresponding to demand torque is computed based on the operational 
atus by which detection was carried out [ aforementioned ]. At Step 3, the basic value IVCo of the closed stage of the 
let valve 5 for acquiring the aforementioned target air content QA is set up. This basic value IVCo is set up as a value 
hich does not take into consideration the amount of internal EGRs (the amount of residual gas). 
>030] The closed stage EVC of an exhaust valve 6 and the open stage IVO of an inlet valve 5 to determine the amount 
f bulb overlap to control the amount of internal EGRs by Step 4 in optimum dose based on the operational status by 
hich detection was carried out [ aforementioned ] are set up, and further, the open stage EVO of an exhaust valve 6 is 
;t up so that the open period of the required exhaust valve 6 may be secured according to the closed stage EVC of this 
chaust valve 6. In addition, the open stage EVO of an exhaust valve 6 also participates in the amount of internal EGRs 
. relation to exhaust air (scavenging air) efficiency. 

►031] At Step 5, the variation delta IVO, delta EVC, and delta EVO from the last set point of Above IVO, EVC, and 
VO performs limit processing which restricts variation so that upper-limit deltamax may not be exceeded. 
►032] At Step 6, the closed stage IVC which amended the basic value IVCo of the aforementioned inlet- valve 5 close 
age in consideration of the amount of internal EGRs according to the aforementioned operational status is set up. The 
)ntrol signal according to the closed stage IVC of the inlet valve 5 set up as mentioned above, and the closed stage 
VC and the open stage IVO of an inlet valve 5 is outputted, and the opening-and-closing stage of ** and an exhaust 
live is controlled by Step 7. [ the open stage EVO of the exhaust valve 6 by which limit processing was carried out, 
id] 

)033] If it does in this way, about the open stage EVO of the exhaust valve 6 which participates in the amount of 
Lternal EGRs, and the closed stage EVC and the open stage IVO of an inlet valve 5, change speed will be late 
)ntrolled by limit processing by upper-limit deltamax as compared with the closed stage IVC of an inlet valve 5. 
)034] It performs control which carries out 20-degree angle of delay of the closed stage IVC of an inlet valve 5, and 
ows down by returning to the value before accelerating each valve timing after that while drawing 4 shows the 
cample of control at the time of acceleration and deceleration, carries out the angle of delay of every 5 degrees of the 
Den stages EVO and the closed stages EVC of an exhaust valve 6 at the time of acceleration, carries out 5-degree 
ioth lead angle of the open stage IVO of an inlet valve 5 and increases the amount of bulb overlap by 10 degrees. 
)035] As shown in an illustration solid line, the change speed of the closed stage IVC of an inlet valve 5 can be 
)mpleted as a policy objective value by making it larger than the change speed of the other valve timing IVO, EVC, 
id EVO, while IVC follows change of IVO, EVC, and EVO good also by the transient. Moreover, since it only 
?comes large towards being in agreement in the increase and decrease of the direction of demand torque though 
lange of the closed stage IVC of an inlet valve 5 when torque sensitivity is large may be too earlier than change of 
ich valve timing with the other small torque sensitivity to a transient, there is no sense of incongruity. On the 
)ntrary, since it will once be controlled in the increase and decrease of the direction of demand torque, and the 
irection of a retrose when change of the closed stage IVC of an inlet valve 5 is slower than change of each other valve 
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ning IVO, EVC, and EVO to a transient, sense of incongruity is large (refer to illustration alternate long and short 
ish line). It can avoid such a problem in this invention that control of an inlet- valve close stage is late for increase of 
sidual gas, and actual torque decreases although especially demand torque is increasing, although it is a big problem. 
>036] Next, the flow of the 2nd operation gestalt of opening-and-closing stage control of ** and the exhaust valve 
mcerning this invention is shown in drawing 5 . Although Step 1 - Step 6 are the same as that of drawing 3 , and 
ffering performs limit processing which restricts variation so that upper-limit deltamax2 may not be exceeded in Step 
I to variation deltalVC to the last set point of the closed stage of the inlet valve 5 set up at Step 6 Upper-limit 
dtamax2 of** deltalVC is a point set as the larger value than upper-limit deltamax set up to Variation delta IVO, 
ilta EVC, and delta EVO in Step 5. 

»037] Thus, since the change speed of valve timing other than the closed stage of an inlet valve 5 is smaller [ than the 
mnge speed of the closed stage of an inlet valve 5 ] controllable also as upper-limit deltamax2>deltaIVO of deltalVC, 
id upper-limit deltamax of delta EVC and delta EVO, a rapid torque change is suppressed and smooth performance 
in be secured because can perform a highly precise torque control also in a transient and deltalVC also carries out 
nit processing. 

>038] Moreover, it is good also as composition which sets up a upper limit-like proportionally to the variation of 
ssired value for every valve timing so that convergence to the desired value of the closed stage IVC of an inlet valve 5 
id convergence to the desired value of the other valve timing IVO, EVC, and EVO may be performed to abbreviation 
*** 

>039] Drawing 6 shows the flow of the 3rd operation gestalt of opening-and-closing stage control of ** and the 
:haust valve concerning this invention. With this operation gestalt, instead of limit processing, at the time of 
ilculation of the open stage IVO of the inlet valve 5 in step 4', the closed stage EVC of an exhaust valve 6, and the 
>en stage EVO Although equalization processing of a weighted average operation etc. is performed in Step 21 after 
nendment of the closed stage IVC of the inlet valve 5 according to the amount of internal EGRs in Step 6 in order to 
'oid the transitional change by the noise etc. The equalization degree (annealing degree) in calculation of the open 
age IVO of an inlet valve 5, the closed stage EVC of an exhaust valve 6, and the open stage EVO is made larger than 
e equalization degree in calculation of the closed stage IVC of an inlet valve 5 (in the case of a weighted average 
aeration, weight to the past value is enlarged more). 

i040] When equalization processing is performed, it has delay in convergence to desired value. Thus, the open stage 
'O of an inlet valve 5, The equalization degree of calculation of the open stage EVO of an exhaust valve 6, and the 
osed stage EVC by making it larger than the equalization degree of closed stage IVC calculation of an inlet valve 5 
tie delay of convergence to desired value becomes large, change speed of the open stage IVO of an inlet valve 5, the 
>en stage EVO of an exhaust valve 6, and the closed stage EVC can be made smaller than the change speed of the 
let- valve 5 close stage IVC, and the same effect as the 1st and 2nd operation gestalt is acquired. 
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NOTICES * 

.pan Patent Office is not responsible for any 
txnages caused by the use of this translation. 

i 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
[n the drawings, any words are not translated. 
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